Background: The World Health Organization recommends exclusive breast milk
| INTRODUC TI ON
There is a general recommendation to provide exclusive breast milk feeding during the first 6 months of life to both full-term and preterm infants, and to continue up to 2 years or longer with complementary foods. 1, 2 There is evidence regarding the health benefits of breast milk feeding for very preterm infants (born at <32 weeks of gestation), namely, in decreasing multiple neonatal morbidity conditions related to prematurity, such as infections and necrotizing enterocolitis, and also, in the improvement of neurodevelopmental outcomes. 2, 3 Despite these benefits, a low prevalence of breast milk feeding is still described and seems common in very preterm children. [4] [5] [6] Most research has focused on breast milk feeding in hospital or at discharge home from hospital with fewer studies able to describe the full duration of breast milk feeding. 6 In Portugal, the frequency of breast milk feeding in these children has only been evaluated twice, at discharge in 2003 4 and 15-22 days after delivery during Neonatal
Intensive Care Unit (NICU) stay in 2013, 7 both studies described the North region. No information is available about the duration of exclusive or any breast milk feeding in Portuguese very preterm infants. Also, in the international context, a systematic evaluation of the prevalence and duration of breast milk feeding in very preterm infants is lacking.
Therefore, this study aimed to describe the frequency and duration of breast milk feeding in Portuguese very preterm infants and to systematically review the published literature on breast milk feeding in very preterm infants, with a focus on studies providing data on the duration of exclusive breast milk for the first 6 months and any breast milk through at least the first year.
| ME THODS

| Design
A cohort of very preterm Portuguese children was followed. They were recruited as part of the longitudinal study Effective Perinatal
Intensive Care in Europe (EPICE) that included all live births between 22 and 31 completed weeks of gestation occurring in 19
regions from 11 European countries, in 2011 to 2012. 8 The study was approved by the Ethics Committee of the participating hospitals and by the Portuguese Data Protection Authority (authorization 7426/2011). Informed consent was obtained from all parents or legal representative.
| Setting and sample
The EPICE study in Portugal involved all the public maternity and The sample included all infants discharged alive from all NICUs whose parents provided informed consent [544 (89.6%) of 607
eligible participants]. 10 At the 3-year follow-up, 2 children had died, 2 children had been adopted and unavailable for further evaluation according to legal rules, 5 parents declined to participate, and 69 were unreachable. Thus, 466 infants remained for this analysis ( Figure S1 ). Participants were compared to 78 non-participants regarding maternal and infant characteristics. Mothers of participants were older, and more frequently born in Portugal, primipara, and breast milk feeding at discharge (Table S1 ).
| Data collection
Data on maternal and infant characteristics at baseline were abstracted from medical records by local health care professionals using a pretested standardized questionnaire. 10 We collected data on maternal age, mother's country of birth, parity (primipara vs multipara), twinning, gender, gestational age at birth (weeks), birthweight (g), length of hospitalization (days), type of feeding at discharge, and neighbourhood socio-economic deprivation.
Information on breast milk feeding practices was obtained using a structured questionnaire completed by the parents or legal guardians when the children were 3 years of age (chronological age), using a computer-assisted telephone interview, by trained interviewers.
Parents were asked if the child has ever received breast milk feeding, including donor's milk. If the answer was yes then they were asked for how long the child received breast milk exclusively and for how long the child received breast milk feeding combined with formula feeding or with other type of foods and/or beverages.
| Definition of variables
Gestational age was based on the best estimate of the obstetrical team, using information from ultrasound measures and last menstrual period. Infants were georeferenced according to their home address using the ArcGIS Online World Geocoding Service and Google Maps. Neighbourhood socio-economic deprivation was assessed using the European Deprivation Index (EDI) that is used to classify small areas according to their level of socio-economic deprivation. The construction of EDI, which was developed for 5
European countries, was fully described elsewhere. 11 In Portugal, EDI score resulted from the weighted sum of the following standardized variables at census block group level: % overcrowded households, % households with no bath or shower, % household with no indoor flushing, % households occupied by non-owners, % women aged 65 or more, % individuals with low education, % individuals in low-income occupation, and % unemployed individuals. The EDI score was categorized in quintiles of increasing deprivation (1-least to 5-most deprived).
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Regarding our outcome of interest, exclusive breast milk feeding was considered when the infant received no food or drinks other than the mother's own milk or donor's milk, regardless of route of administration. Any breast milk feeding was considered if the infant received some breast milk, regardless of route of administration, and independently if it was only exclusive or mixed (the addition of formula or other food and/or drink to breast milk). clusive and between >0 and <6 months for any breast milk; (3) and ≥4 months for exclusive and ≥6 months for any breast milk. The cut-off point of 4 months for exclusive breast milk was considered because this is the length of the fully paid maternity leave in Portugal, and so the proportion of children on exclusive breast milk for at least 6 months was very low which would result in lack of statistical power. Also for any breast milk, we defined the cutoff point of 6 months as the proportion of children on any breast milk for at least 12 months was very low which would result in lack of statistical power.
Kaplan-Meier curves estimates were fitted to describe exclusive and any breast milk feeding duration (continuous variable) only among infants who initiated breast milk feeding.
Analyses were performed using stata 11.0 software (Stata Corporation, College Station, TX, USA).
| Systematic literature review
The review was conducted based on the Preferred Reporting of Systematic Reviews and Meta-Analysis (PRISMA) guidelines. 13, 14 PubMed ® was searched from inception to January 2017, to identify original published studies reporting the prevalence and/or duration of breast milk feeding in very preterm infants. The following search expression was used [("breast milk" OR breastmilk OR breastfeeding OR feeding OR "human milk") AND ("very preterm" OR "very premature" OR "extreme prematurity" OR "extremely preterm" OR "extremely premature" OR "extreme preterm" OR "very low birth weight" OR "very low birthweight") AND (duration OR prevalence OR frequency OR proportion)], 443 studies were identified. Two researchers (CR and RT) evaluated the included studies to extract the following data: year of publication, country, infants' year of birth, sample size, gestational age, and/or birthweight. The prevalence by type of breast milk feeding practices was extracted, also considering the reporting period (e.g. at initiation, at hospital discharge) and/or duration reported, whenever available. Differences in the data extracted by the 2 researchers were discussed involving a third researcher (HB) whenever necessary.
In this review, breast milk feeding practices were categorized as:
exclusive breast milk, mixed (breast milk with formula) and any breast milk (receiving some breast milk, independently if it was exclusive or mixed). Breast milk was considered if it was the mother's own milk or a donor's milk and regardless of the feeding method (directly from the breast, bottle, tube, or cup).
| RE SULTS
| Prevalence and duration of breast milk feeding
Our sample included 26.4% (n = 123) extremely preterm (<28 weeks) and 73.6% (n = 343) very preterm (28 to 31 weeks) infants with a median gestational age of 29 weeks (p25-p75: [27] [28] [29] [30] [31] 
F I G U R E 1 A and B, Duration of exclusive breast milk feeding (A) and any breast milk feeding (B) in Portuguese very preterm infants.
The duration is reported in months of chronological age. stopped any breast milk feeding. At 12 months of age <10.0% of children received any breast milk and at 18 months <3%. In 34.4% of the cases, breast milk feeding stopped during hospital stay.
| Systematic literature review
From the literature review, we identified 31 studies 4,6,15-43 that address the prevalence and/or duration of breast milk feeding in very preterm infants (Table S2) 
| COMMENT
| Principal findings
This is the first description of the duration of breast milk feeding in Portuguese very preterm infants. We found that 91.0% of the very preterm infants initiated any breast milk feeding and 65.3% exclusive breast milk feeding. The median duration of exclusive breast milk feeding was 2 months and of any breast milk feeding 3 months.
The World Health Organization (WHO) recommends 6 months of exclusive breast milk with continued breast milk feeding along with complementary foods up to 2 years of age or beyond. 1, 2 In Portugal, very preterm infants are clearly far from achieving this recommendation, despite high initiation rates for any breast milk feeding.
| Interpretation
In Generation XXI, a population-based Portuguese birth cohort, including live births with at least 24 weeks of gestation, and assembled in 2005/2006 in the metropolitan area of Porto, the proportion of infants that never received breast milk was similar to the observed in our very preterm sample (8.4% vs 9.0%). 44 The median durations of exclusive and any breast milk feeding in our study were shorter than in infants from the Generation XXI cohort, 2.0 vs 2.5 months for exclusive and 3.0 vs 5.5 months for any breast milk feeding, respectively. 44 In 2013, the prevalence of any breast milk feeding TA B L E 2 Any breast milk feeding duration (chronological age) according to maternal and infant characteristics (n = 453) Few studies reported breast milk feeding prevalence and duration in very preterm infants, and most of them described the prevalence at initiation, during hospitalization, and/or at discharge, as revealed our systematic literature review. In addition, we observed that the prevalence and duration of breast milk feeding in very preterm infants varies widely across countries. At initiation period, the prevalence of any breast milk feeding in very preterm infants was 99.0% in Denmark . 20 The Australian study showed that the proportion of very preterm infants that received breast milk for more than 6 months was 41.7%, 21 while it was only 26.5% at 6 months or more in our sample. Similarly, in Denmark and Sweden, 50.0% and 45.0% of very preterm infants were being fed with breast milk at 6 months of age respectively. 6, 36 At hospital discharge, results from a populationbased study of very preterm infants born in 2003 in 8 European regions showed the prevalence of any breast milk feeding at discharge ranged between 19% in Burgundy (France) and 70% in Lazio (Italy), F I G U R E 2 A and B, Kaplan-Meier curve with estimates of exclusive breast milk feeding duration (A) and of any breast milk feeding duration (B) in very preterm infants in Portugal, only among infants who initiated the type of breast milk feeding considered. The duration is reported in months of chronological age. while 50% of participating Portuguese very preterm were fed with any breast milk at discharge (6% exclusive and 44% mixed). 4 This review did not find any study reporting data on breast milk feeding after 12 months in very preterm infants. Furthermore, there is a paucity of data from Southern and Eastern Europe countries.
The low prevalence and short duration of breast milk feeding among very preterm infants may be explained by several factors.
First, by difficulties inherent to their higher neonatal morbidity, such as the delicate transition from enteral to oral feeding and the long stay in the stressful environment of the NICUs. 18, 32 In addition, factors related to health care services may play an important role in the support and promotion of breast milk feeding as it has been shown that hospital policies and practices, independently of maternal sociodemographic factors, exert influence on the initiation and duration of breast milk feeding. 45 A previous study of the Portuguese infants in the EPICE cohort found a wide variation in the prevalence of breast milk feeding at discharge across Portuguese NICUs, ranging from 49.0% to 83.4% for any breast milk and from 3.3% to 50.0% for exclusive breast milk. This study found that NICUs characteristics, as having designated members to support mothers who were breast feeding, influence feeding practices independently of maternal and infant characteristics. 46 Furthermore, an inadequate legislation covering maternity protection may hinder women to breastfeed their child. 47 In Portugal, mothers have access to 4 months of fully paid parental leave, which is shorter than the WHO recommendation for exclusive breast milk feeding. Considering that the association between early return to work and shorter breast milk feeding duration has been reported in several studies, this may partially explain the differences between countries described here, as Sweden, Australia, and Denmark provide longer periods of maternity leave than Portugal. 48 Overall, our findings indicate a need for improvements in breast milk feeding supportive measures for mothers at neonatal units and after discharge.
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| Strengths of the study
A major strength of our study is the use of high-quality data, obtained from a population-based prospective cohort, using a structured questionnaire at 3 years of age. This allowed us to estimate the prevalence and total duration of exclusive and any breast milk feeding until the age of 3. In addition, our study also included a systematic review, and to the best of our knowledge, this is the first systematic review describing the prevalence and/or duration of breast milk feeding in very preterm infants.
| Limitations of the data
Our results could be affected by potential recall bias due to retrospective data collection, and the time between stopping breast milk feeding and reporting for most parents. In a birth cohort from Denmark, comparing data on breast milk feeding obtained from the self-administered questionnaire at 18 months with the weekly short message service (SMS) questions since birth, a longer duration of exclusive breast milk feeding using the self-administered questionnaire was observed, while the duration of any breast milk feeding was similar between the 2 methods. 50 In a Brazilian study, 70% of mothers correctly recalled breast milk feeding duration when their children were 4 years of age, while 21% reported higher duration and 9% reported lower duration. 51 Another limitation was the lack of detailed information on sociodemographic characteristics, such as mother's employment and educational level. However, we georeferenced the infants and used the European Deprivation Index to classify neighbourhood socioeconomic deprivation index, which has been used as a valid proxy of individual socio-economic position, 11 and we did not find differences. This result was unexpected considering that previous studies have shown that maternal socio-economic status is associated with initiation and duration of breast milk feeding in very preterm infants. 31, 36 However, the European Deprivation Index is a validated and robust measure with very fine geographical scales and was used in other studies with Portuguese data that reported associations with different outcomes. 52, 53 Regarding our systematic literature review, a considerable heterogeneity was observed across the studies, not allowing us to conduct a meta-analysis. It is difficult to compare the findings of studies on breast milk feeding prevalence due to the different definitions of breast milk feeding used-only breast feeding or breast and bottle feeding; the misclassification of exclusive breast milk feeding; the different periods of assessment-during hospital stay, at or after hospital discharge; and the use of chronological/corrected age when reporting the duration. In this sense, the comparisons among studies should be performed carefully.
| CON CLUS IONS
Given that the duration of both exclusive and any breast milk feeding is positively associated with several optimal health outcomes and, as we found that in Portugal both were below the recommendations, more studies are needed to clarify the longitudinal obstacles to breast milk feeding beyond hospital discharge. Appropriate interventions are needed to increase both the prevalence and duration of exclusive and any breast milk feeding among this vulnerable population. Hence, enabling women to remain at home with their infants for a longer period through a more comprehensive labour policy and maternity leave provision (e.g. to establish 6 months mandatory paid maternity leave) represent public health measures that can contribute to improve breast milk feeding practices in Portugal.
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